Purpose: The purpose of this study is to evaluate the value of nonoperative treatment for right-sided colonic diverticulitis. Methods: One hundred fifty-eight patients with right-sided colonic diverticulitis were evaluated. Clinical history, physical and radiologic findings, and treatments were reviewed retrospectively. Also, additional episodes and treatment modalities were checked. Results: Our patients were classified according to treatment modality; 135 patients (85.4%) underwent conservative treatment, including antibiotics and bowel rest, and 23 patients (14.6%) underwent surgery. The mean follow-up length was 37.3 months, and 17 patients (17.5%) underwent recurrent right-sided colonic diverticulitis. Based on treatment modality, including surgery and antibiotics, no significant differences in the clinical features and the recurrence rates were noted between the two groups. Conclusion: Conservative management with bowel rest and antibiotics could be considered as a safe and effective option for treating right-sided colonic diverticulitis. This treatment option for right-sided colonic diverticulitis, even if the disease is complicated, may be the treatment of choice.
INTRODUCTION
Right sided colonic diverticular diseases are detected more frequently in Asians than Caucasians, and it accounts for approximately 55-70% diverticular diseases in the entire Asian population [1] . In contrast, it has been shown that in Caucasians, diverticular diseases are developed in the left sided colon in most cases, and studies on diverticulitis are also on diverticulitis of left sided colon, and thus studies on the diagnosis or treatment of right sided colonic diverticular diseases that are prevalent in Asians are not sufficient [2, 3] .
It has been shown that diverticulum in the right sided colon ber 2008. Cases showing diverticulitis findings by CT or barium enema, cases diagnosed as diverticulitis during surgery, and patients with a past history of diverticulitis admitted for identical symptoms were diagnosed as having diverticulitis. The right-sided colon was defined as the area from the appendix to the hepatic flexure. The medical records of these 158 patients were analyzed retrospectively, and gender, age, treatment method, duration of symptoms prior to treatment, frequency of diverticulitis symptoms, body temperature at the time of admission, number of leucocytes at the time of admission, severity of diverticulitis, hospitalization period, fasting period after admission, recurrence of symptoms after discharge, etc. were examined. A body temperature higher than 38°C at the time of admission was defined as fever, and leucocytes higher than 10,000/ m 3 were classified as leucocytosis. Cases with severe inflammation in the vicinity of the colon and cases in which a pericolic abscess had been detected were classified as complicated diverticulitis ( Fig. 1) . As the follow-up observation of patients by medical records and telephone, whether diverticulitis symptoms recurred after discharge and whether the patient received surgery were assessed.
As statistical analysis methods, by chi-square test and Fisher's exact test, the differences between factors affecting the clinical features were analyzed. For a comparison of the averages of the subject groups, the Student's t-test was applied. Cases with P < 0.05 were defined as being statistically significant.
RESULTS
Among the 158 right colonic diverticulitis patients, males accounted for was 99 patients (62.7%), and females accounted for 59 patients (37.3%). The mean age was 40.4 ± 12.0 years, and 68 patients (43%) were older than 40 years. The period from the onset of symptoms to admission was approximately 2.7 ± 1.9 days. In the survey of the frequency of onset, cases with one onset were 137 (86.7%), and it was the most prevalent frequency of onset. Most cases were diagnosed by imaging tests; nonetheless, 11 patients (6.9%) were misdiagnosed during emergency surgery as having appendicitis. An appendectomy and diverticulectomy were performed on 10 cases, and 1 case involved an abscess that had already formed, so only abscess drainage was performed. According to treatment modalities, 134 patients (85.4%) were treated with conservative management with applied antibiotics, and 23 patients (14.6%) underwent surgery. For all patients, antibiotics were used for an average 6.1 ± 2.7 days, and the hospitalization stay was an average 7.4 ± 3.7 days. During the 37.3 ± 23.3 months average follow-up period, rightsided colonic diverticulitis recurred in 17 patients (17.5%). A comparison of clinical features according to treatment me- Values are presented as mean ± SD or number (%). SD, standard diviation; ASA, American Society of Anesthesiologist; NPO, nil per os. thods is shown in Table 1 . Leucocytosis was observed abundantly in the group treated with antibiotics (P = 0.018). Other than that, no differences in clinical features were detected. Furthermore, longer follow-ups were performed for patients who underwent surgery (P = 0.001). Recurrence of diverticulitis in the two groups during the follow-up period was 2 cases in the group that underwent surgery (15.4%) and 15 cases in the group that underwent conservative treatments (17.9%), but the difference was not statistically significant (P = 0.828).
During the follow-up period after discharge, the status of recurrence could be assessed in 97 patients (61.1%). Among them, recurrence could be confirmed in 17 cases. Among those 17 cases, 2 were patients who underwent an appendectomy and diverticulectomy simultaneously at the time of admission, and 5, including the 2 that underwent surgery at the time of first admission, were patients who underwent a right hemicolectomy. The remaining 12 patients were subjected to antibiotic treatment. Among patients available for follow-up observation, none developed diseases in the colon other than diverticular diseases. When the effect of the clinical features of the first inpatient treatment period on recurrence was examined, except for the high frequency of recurrence in the group of patients than 40 years (P = 0.034), no other factors were statistically significant ( Table 2) .
DISCUSSION
Right-sided colonic diverticulitis is a disease whose incidence is on the rise with increasing diverticular diseases as diets have become more westernized, and tests and diagnosis methods have been reported [7] . Different from western countries, in Asia, including Korea, primarily right-sided colonic diverticulitis has been reported, and it occurs primarily in the cecum [8, 9] . With the increase in right-sided colonic diverticulum, the frequency of right colonic diverticulitis has also increased, and studies on the adequacy of the application of treatments for left colonic diverticulitis developed in the West have been published [5] [6] [7] [8] [9] . In regard to cases with left colonic diverticulitis, particularly sigmoid colonic diverticulitis, surgical treatments are recommended for young patients and for patients in whom diverticulitis symptoms have developed more than 2 times [10] . Nevertheless, the characteristics that right sided colonic diverticulitis is a solitary occurrence in 80% of the cases is different from left colonic diverticulitis. Many cases are the true diverticulum, and the incidence does not increase with aging [4] . In the past, right-sided colonic diverticulitis was misdiagnosed as acute appendicitis in many cases. Nevertheless, recently, it has been diagnosed accurately by using CT [1-3, 5-9, 11-18] . Many studies have reported that conservative treatments including antibiotic treatments for right-sided colonic diverticulitis have shown good treatment outcomes, so conservative treatments administering antibiotics rather than performing surgery are recommended. Although it varies depending on the investigator, the recurrence rate after conservative treatments is shown to be approximately 3-15% [6-8, 11, 12] . The results of our study show that the hospitalization period of patients receiving surgical treatments was an average 7.8 ± 2.4 days, which was not statistically different from the 7.4 ± 3.9 days for patients treated with antibiotics only (P = 0.571). Also, the fasting periods (3.5 ± 1.4 days vs. 3.9 ± 2.0 days, P = 0.387) and the durations of antibiotic treatments (5.6 ± 1.8 days vs. 6.1 ± 2.8 days, P = 0.403) of the group that underwent surgery and the group treated with antibiotics only were not statistically different. The recurrences after treatment for the two groups did not show statistical differences (P = 0.828). Thus, based on these results, in cases diagnosed as right-sided colonic diverticulitis, treatment outcomes of surgical treatments and conservative treatments, including antibiotic treatments, are comparable. Hence, for cases diagnosed as having right colonic diverticulitis, performing conservative treatments and observing the clinical course of the patients, rather than performing surgery, could reduce unnecessary surgery.
In addition, numerous investigators have reported that even for cases with recurred right-sided colonic diverticulitis, the response to conservative treatments, including antibiotic treatments, is good, and the recurrence rate is low; thus, for the treatment of recurrent right-sided colonic diverticulitis, non-surgical treatments are also recommended [6, 11, 12] . In our study, in 97 patients who were available for the follow-up observation, recurrence in 17 patients (17.5%) was observed. Their clinical characteristics at the first admission were compared. Besides the higher recurrence rate in patients older than 40 years, no other significant findings were detected. Particularly, the recurrence rate of the group that underwent surgical treatments was found to be comparable to the group that underwent conservative managements (15% vs. 17%, P = 0.828). Even in cases with a history of diverticulitis prior to admission, the recurrence rate was not high (11.1%). This may allow the application of surgical indications developed based on left-sided colonic diverticulitis to be applied to right colonic diverticulitis. However, until now, treatments for right-sided colonic diverticulitis associated with an abscess and other complications have not been established, and studies are not abundant. In addition, studies showing that diverticulitis could be treated with conservative treatments without surgery are limited to simple diverticulitis without associated complications in most cases [3, 6, 17, 19] . Recently, results for conservative treatments for complicated diverticulitis associated with complications have been reported in several reports. Tonelli et al. [20] have reported that a pericolic abscess smaller than 5 cm could be treated without surgery. Moon et al. [12] have reported that 62 right colonic diverticulitis patients were examined, and 7 patients (11.3%) were found to have associated complications, all pericolic abscesses. Our study included 15 cases (9.5%) of complicated diverticulitis, and all complications were pericolic abscesses, Hinchey I. Among those 15 cases, 4 (26.7%) underwent surgery. The proportion of patients undergoing surgery for complicated diverticulitis was high, but when it was compared with that of patients undergoing surgery for simple diverticulitis, the difference was not statistically significant (P = 0.238).
For patients with complicated diverticulitis who underwent surgery, the surgery was performed because the condition had been diagnosed by imaging tests prior to surgery. In addition, in most cases, efforts were made to remove all the area with lesions by performing radical surgery. Nevertheless, one patient with the complication of a severe pericolic abscess was treated with both an appendectomy and drainage of the abscess. Thus, for the treatment of complicated diverticulitis, considering not only radical surgery as the treatment method, but also attempting conservative treatment with antibiotics, ultrasound guide percutaneous drainage, or drainage through surgery first is thought to be better. Only if such treatments fail should radical surgery be considered.
Our study has limitations in that it was a retrospective study using the medical records of patients, and the follow-up observation could not be performed on all patients. In the future, for the natural course of right colonic diverticulitis and for the preparation of treatment guidelines, such as treatment principles, etc., random prospective studies are thought to be required. In addition, a concept of right colonic diverticulitis needs to be established in a manner similar to that used to establish the concept of left colonic diverticulitis in the West. Most cases of right colonic diverticulitis are cases of simple diverticulitis, and for such cases, conservative treatments are thought to be better. Even in cases of complicated diverticulitis with associated complications, most cases are pericolic abscesses, hence, surgery should not be considered in the beginning; rather, conservative treatments should be performed first, the clinical course should be observed, and then the decision whether to perform surgery should be made.
